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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the ultra smalf optical head, in which 
a light source and a photodetecting element are integrally formed on a 
same substrate by a simple manufacturing process and an application is 
made for an optical information recording and reproducing device that 
performs a recording, and the optical information recording and reproducing 
device using the head. 

SOLUTION: An optical waveguide layer made of column shaped 
semiconductor crystals is formed on a single crystal transparent substrate 
2. An active layer 209 is provided on the side surface of the optical 
waveguide layer. Highly reflective films are provided on the front and the 
back of the light emitting end surface of the layer 209 so that light beams 
are vertically emitted against the substrate 2 and a semiconductor laser 
element, that is set as a vertical resonator, is made as a light source 1. 
Then, photodetector elements 3 are integrally formed in the vicinity of the 
source 1 on the substrate 2. Moreover, on the surface opposing to the 
source 1 on the substrate 2, a first transparent layer 4, a diffraction grating 
5, a second transparent layer 6, a phase difference generating element 7, a 
third transparent layer 8, a light converging element 9, a fourth transparent 
layer 10, a sliding protective layer 11 are successively laminated and formed 
to constitute an optical head 100. The layer 1 1 is made opposed to an 
information recording medium 1 3 and closely arranged. 
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10 2 tSPW2 0 £— fWfcLTV^bt9>&X>f y?T-J±. 

[00301H1 (b) -c-ti, ±ie^«uyX2 i 

2 3tfflV\ i«!038^3«PVX2 3*aJff2 0teJ8«t 
TS>i.. iO^-, S^U->-X2 3^Sf^S-n. ^ 

x-f yrisyx9frt>mytx7t;- y h i 2^ms^ssw5: 

MPffctinSxNAt'SrS. Lfc#r>T. tt^SBttP^ 
X2 3«$fcLTn=l. 71S^f^SMf. 
IBiW«irlBP»t4HiR«U>'X2 1 0±$<f 
SC:k* J -e§-5„ JlixtioT. 01 1 (a) J:9k£ 
4>CI»/fN=fl:J(afeX*'y b 1 2WJBlfo&«riBi:*4. ^43 
*HSfeWfc*sv^r«>. ™u>X2 3{:ftit'f^y 

[0 03 1] -m6^Sfefi?iJ- 

Hl 2li3fs5gHB<om6iatWfcffi«3lfi^'y H<0»JSBfifi 
BTC*&. lfi4<0»5SlttW'r«±. S5fcx#-y M 2(i 

ffifSien&tt 1 3 tztm&imssBm 1 3 b t*t vxm 
mi 3 at&Mfrt>Mftztix^&tf. xmmmxit. 

>7\syx9frt>&tiffizmfai 3 azmm 
Liz&. rnmmm 1 3 bcaatsii* .012(a) 
fc:*jv^. mi2o\,zmm^ixx^h\^yX2A\t, m 
^jmx-^-rx o iz. twBieii&ft: 1 3<omm 1 3 a 

inx^fLTv^. Ell 1 (a) tc*s»t** 

^ i: i: ^ffiT-feS . ^W^iCiotM 
X.-K-y ]> 1 2tC(i^F«®lRH^^-ri>^\ S^SO 

dizr'v-Ti yyuyx9^m^-fhc\h^mxh 

tit. HI 2 (b ) fcijlrvt, gCW2 0^m$ix 

Hi^l 3 0S1S1 3 afc-flcT#*.fc«£fcEl 1 
(b) ^L^^^^Xh^rSidt^^'iDX^ 
tLTV^I,. 01 2 ( a ) , (b ) ^-rao^t, U>- 
X2 4. 2 5fc»RI 3aHIEKdii/imt«c^—r* 
S 1 cotemztt LT^/hS < -T *'i«0<* ^» ( Mi 
tf. ft*fc*tLTl/82&»61/l OmS) j^HS 

iw^a^iwt^ y h *H««e«i«* 1 3 1 tm-t 
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* £ k tcj ->t . meas&SR 1 3 b nmmz&fi z. t 
[oo3 2] -mimmm- 

mvh 0 . m 1 mmmtsiv : m2mmmcr>ft<\-y h 1 0 
0,101 t,z&it&fmmft±m*7 %i&f$.Lti$&2& 

s. 1 03t^mLxMmuyx2 6*mmLteT 

7f\*x-*2 7£E8U nmwX2 t>S:7*-ti 

ITc-C^-r<i:3t s ff 103t7^fiX-^27^ 
Hfc3>f^2 8£EilU £fti;:i:oTfii-?l 0 3^:T 
?^X-;5> 2 6 £— flefcl/t b5 -y=*f ym\}MZ%m 
L/C i an. ^EttW^J:"5 J Sr«jS&«ffl-tWf. 

1/>X2 6 fcffiflieEJiftKttl 3ISItf)Kli£atfM=i: 

0 (flifcfi&O. 5mm~lmmlt) . flHSEffittf^- 

1 3«lI13aSLt*^7 h 1 2^©jS-r-S>I 
t ifiX'% £ . Zixizi 9 . ft^-y h'£#£;Mg£/MHfc 

S^frfrtfcifJTn&CD. CD-RO 
M. DVD-ROM, DVD-RAM^CO— 8WWr3tf? 

[00 33] -»8I8«W- 

HT* 0 . flfflSEggEfr 1 3 Offffgf EliM 1 3bt LX 

2Sat«OT*^y R00, 10 1 £«lt*ffittlEfiffi 
9£#J«U ««HE8R1 3bfc*fLT. titfBI£fi&# 

ftr-aaawtcitefetT t-n/kxtttcis* tr tan. ^ 

■«itf>»£G*JirVC & . *mSMW$S&R 1 3 b izttt 

x^bty&mft&Mimz'tto. HRt. fig^Pia 

[0034] ft&^ft^fcWSrf £*§£\ HRWCti* 

3KM^HIfe (tf-EWE) L*»Uflra*4». 
^t'^y^A , 8 8if) , H^mpp. 3 5- 
3 6 j E»o.fc o 3£8^IEf$J8£OR--fe14£fiJffl-f 

tus. nm^mMLtz^x'^yem^m^mai^ 



0 B*JEfflE&S^^«5t8i5l£ »»#*3 1 p B — 5 

( mmm^mmp p. 3 1 0 ) j cs^iit v>4 j; 0 
^smmstmm m^m^M r 9 1 - 7 4 < 1 9 9 1 

¥) j lE^coi^ iftm.^^m.^^t-ttiib'Fi- 
. [ 0 0 3 5 ] H 1 4 tejj*LfcSS83t«Wfc:J:*ii;r . flWR 

ieii^ 13b fc«nfli3e*«aflt$*L& £ t tear* . ¥ 
awfci^-irsteaB 1 zmfc-tzwrnt UGa N2to*m 

SrffiV^i:. SSIiiS4 0 0-45 0 nmggJ:^ 
h. ^i.tfTbFeCoMSV^GdTeFeCoS 
*#Ih&K»IS, & h V P t C o ^^HtS? 

inb s-^-rs z\ t t**imx'fo&. ttz . *mw 

[0 03 6] WiEt/iSll*V^Lai7Sa60!*:*J 
[0 03 7] -»9IOt«- 

ii 1 5i±*micDm9mmmtzi%&ftm^ffimMmft± 

^13 0 0 <7)®Wm?fo h . i^^tSBWHRSESH^B 
S3 OOT'ti. ±IS^4^J6M (HI 0«&) 03^s-y 
K100, 1 0 lSJSHLfcffjax^'fyi 7j&9d* 
T-A3 0lCj:oTS:^$ixT±3 0. T^f-j.x-^3 

1 iz x ^xm mtmmtk 1 3 <***»c«-r <r 

«) <0fgJl«I^IW4. fMBE«HE*l 3T&63E 
r-f^Ji. Wffl^ri6«rW>y^3 2*Jilfl»auifi6^ 

ta#Pf££!S3 0 0O^PgP3 4 «k 9iSBrtt=#ASa 
4. 3l»Wf9«SE«II^BiB3 0 0^*J4l»*^-^3 

77fai-^ 3 1 OlS5tt LTV^^I»X-f >VT~ 

^figsst'S) & i t u v ^ 3 1 X- i> % ^ . *nmm iz x ti 
mws 0 o<£tecr>>mmwfczmmx'£ h t mmz, n 

[0038] -m OHJfe^J- 
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121 6ii*n^i ommwizmzft^wffimmm 
£.mw 301 commmx-h h . ^ft^ffi$gfB»if £ 

^13 0 111 ^*>«9>ft^^-/^«Jt«0flJfBiEaif4« 
KT» *) . JJESS9fSttWi: 3fc^-y K 1 0 0 , 

1 0 1 £fSttLfc3LfcS.*7>f ^1 7#3d#7*-A3 0 
tJ^TSJfSixTfcO. 7^fAX-^3 6CJ:-5T 
WBIMSfufcfc^-f.*? 1 3«*fiarfiUc»ftti. 

0 , 3t»«flWffiEliH4iSB3 0 1 ^ttliKS^-x 3 

[ 0 0 3 9 ] -fg 1 1 SdtW- 
01 7li*JHW)J51 llQfi«C«*3fc*«HWiaE»S 
£3IH 3 0 2 <0«tBHT* * . CI c7)3t¥ W« ffi mn± 
£|g3 0 2T'i±. ±IEIiS5||Jgffl (01 1#R§) 
*4JJEflS7SgifcW (01 3#K?) 0Hte*w F 1 0 2 . 1 
0 3^-rUy^38fc«ai^ v^»fi8ffi3 
9tJ:oT#T*.X* 1 3cW2;frfifc^i&$-t!:&. 3fc 
fu;i3li, JJEI39£ilsWi:H«fc:, !§H«r#g3r 
->-v •/ 9 3 2 i * - h 'J -y 3 3 

£Jf ASivCiS 9 , ft^ffifBI£SS£§£g3 0 2<0HI 
PgP3 4 J: ■) WsfcfcASfu xfy 3 7 

ti^t ewe** . x^tftmmmmiim 302^* 

i±mmir-x 3 5 lei oTSirfiT V^S . ^HJfiM^fe 

h. 

[0040] 

r/'J- ^O- (Fabri -Perot) *¥#jRR£*r*¥ 

ffi*'ft J MBe*lftM«ORja-t?v & !f J: 

C0i] #»gj*>s& i soswtn**^ >/ v<7mamm 

WZ'foZ>. 

[02] 0#ff8^fc3t*aj3R^)«*H'C*&. 

[03 ] mkta^^m.mztna>^mm^t^mm 

[04 ] iJ^U-^3^WiBSlSSr^r«HJHTft 

[05 ] *mfc\'-^ffl®.<7)wmLUz^-twmz'fo 

4. 



[06] ^*u-ir*aw>»3ixe^^t«^BEiT'fc 

[07] #8ffi*^18Hg£5ST*TO0t*S. 

[08] *^«o»2HttseiKts&3ie^.-y vcom&mm 

ETC**. 

[09] *«^<0JS3|QltMt«43^-y KtfJHMtKrH 

[0io] 3js»Bj<ojd4iatwt:fiRS3e^v K<oi»aaBr 
[0ii] ^m^msmmm^h^t^v \*<»mm 

BUT* 4. 

[012] *»Bjw»6Sat09fc:ffi43e^v HOIS^ISt 

[01 3] *fmm7f9mz%*%r^v wmim 

[014] *^c7)|S8^*6M(c^-S>^-/ K<o«j£»r 
B0T"£>S. 

[01 5] *36W<0»9iafcMfc:«&3e*WflffiffiaS 

[016] *»^<0!B 1 0HtfeWK:ffi&*^Wfll«IB« 

W±§ilB<O{Iffl0-C&&. 

[017] i$m%<m 1 1 *»wtffi*3ie¥WflHBiE« 

1 «t*i^— r^j® 

100, 101, 102 H 

2 jgBJIMi 

20 1 t7r^7SK 
20 2 GaNA'77rl 

203 g a NytmkM 

20 4 Ga I nN/A 1 GaNRSfSH 

20 5 nMGaNftm%Ua 

2 0 6 T i N*?Bf| 

20 7 ffiSK 

208 nSfGaN3fc#}£Jf 

20 9 AlGaN/GaN/GalnNfitti 

210 pfflGaNftSKftl 

2 1 1 18HftlS^3fffii 

2 1 2 pfffltt® 

2 13 nMS 

214 n+IGaNf 

2 15 G a N3fr&iRJf 

216 pl^GaNf 

2 1 7 Jgi&Jl 

2 1 8 

3 Kffli&f- 

3 a- 3 1 SBftSHS 

4 $11^1 

6 ^2SBJ® 
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7 ftfflH?fe£Jg^ 
8 

i o mimwm 

1 1 ffi&lllftigJB 

1 2 ftitXsK-y h 
1 3 fffliEK&fr 
13a MR . 
13b fflfglBlili 
13c ftSIIB 

15,18,22,28,29 =M;U 

16, 19, 27, 31, 36 7?fiX-^ 

17 »±MX^^y 

[01] 
0 1 




20 M 

2 1 

2 3 m^mi-yx 

2 6 n^sx 

3 0 3d#T-A 
3 2 

3 3 ^-MJ7X 

3 4 HBCIgB 

3 5 Eflffi^-* 

3 7 XtyK/l/t-^ 

3 8 ^-v'J-/^ 

39 ^'j y^mmm 



[02] 

EI 2 
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[03] 



[04] 

n 4 
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[012] [014] 



m 12 ^14 
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[HI 7] 

HI 17 




(72) H4> «bj ai) mm m 

MffMm-yHf^^^m—T B 280#% TS280SH6 



